ABSTRACT
RESUMO

Este estudo teve como objetivos construir e avaliar as caraterísticas psicométricas de uma escala de mobilidade para cães. O questionário, constituído inicialmente por dez questões, foi submetido a um processo de validação, recorrendo à redução do número de questões. Cento e vinte e três donos de cão foram convidados a responder ao questionário. Foram estudados a consistência interna, a análise fatorial, os efeitos teto e chão e a validade de construto do instrumento. Foi encontrada uma boa consistência interna (Cronbach's Alpha=0.854) com a eliminação de dois itens. O questionário/escala final ficou composto por oito questões, cada qual com cinco respostas possíveis (nunca, raramente, às vezes, frequentemente e sempre) pontuadas entre zero e quatro ou entre quatro e zero (para os itens com pontuação inversa). Três hipóteses propostas para a validade de construto foram verificadas: 1) o gênero não influencia a mobilidade (P=0.584); 2) a mobilidade declina com o envelhecimento (P<0.001); 3) cães com patologia ortopédica ou neurológica diagnosticada apresentam menor mobilidade
) do que cães saudáveis (median score (P25; P75) 81.3% (71.9; 93.8 
)) (P<0.001). A escala final resulta numa pontuação de 0 a 32 pontos em que maior pontuação corresponde à maior mobilidade. A Escala de Mobilidade do Cão avaliou, com boas caraterísticas psicométricas, a mobilidade de um grupo díspar de cães, revelando-se simples e econômica na sua aplicação na prática clínica.
INTRODUCTION
The objective analysis of daily mobility in dogs, albeit important in the prevention and treatment of many pathologies, is hampered by several factors including human individual and personal Ciência Rural, v.46, n.12, dez, 2016. interpretation as well as behaviour and temperament characteristics of the animal, both individual and breed-related (HSU & SERPELL, 2003) .
In an attempt to overcome such difficulties, veterinary professionals have developed or adapted many different scales aiming to measure acute and chronic pain, life quality, or lameness aiming to standardize the evaluation of an animal's status and response to treatment. (HOLTON et al., 2001; MILLIS, 2004; WISEMAN-ORR et al., 2004; BROWN et al. 2007; HESBACH, 2007; QUINN et al., 2007; REID, 2007; HIELM-BJORKMAN et al., 2011; LAVAN, 2013) .
One problem with subjective scores is the agreement between subjective and objective measurements (e.g. force platforms, pressure walkways). Indeed, although the former are quicker, valuable, and more practical to use in routine clinical practice (JOHNSON et al., 1997; BALLAGAS et al., 2004; MONK et al., 2006; JANDI & SCHULMAN, 2007; JERRE, 2009) , mild conditions may still remain undetected (QUINN et al., 2007; WAXMAN et al., 2008) .
Although pain and quality of life are extremely well studied in dogs, (BROWN et al., 2007; HIELM-BJORKMAN et al., 2011) , it is still necessary to improve the knowledge and deepen the study of another aspect of canine function, mobility. This dimension has received relatively little attention at individual level, but rather has been studied in association with signs of disease or clinical features, as a sub-category of pain or quality of life. Mobility assessment during daily activities would allow evaluation of the dog's ability to move and perform its daily functional routines, as well as quantification of changes over time. Besides their correlation with clinical situations, mobility changes do not always imply pain, lameness or other clinical signs but rather precede them. Therefore, recognizing changes in mobility may allow early treatment or prevention.
Functional mobility includes all postures and movements involved in daily function, from maintenance of static recumbency, sitting and standing postures, to the dynamic transitions to and from these positions, which requires appropriate concentric and eccentric motor control (HESBACH, 2007) . A properly developed and validated scale or questionnaire to assess mobility is lacking in the veterinary literature.
The assessment of mobility in a new and strange environment, such as a veterinary clinic, may be hindered by the influence of such conditions on a dog's behaviour. Consequently, it is believed that assessment of an individual dog's mobility should rely on observations in a familiar environment, and the owner may be the appropriate person to evaluate it by providing a link regarding mobility assessment between domestic and clinic environments. Evaluation of mobility in the home environment may also provide valuable information regarding the degree of return to function, which may represent the best indication of a successful outcome following treatment (MILLIS, 2004) . In addition, having the owner as the only evaluator, the interobserver differences are eliminated (QUINN et al., 2007; WAXMAN et al., 2008) .
The purpose of this study was to develop and to assess the psychometric characteristics of a mobility scale for dogs (Dog Mobility Scale (DMS)). To further evaluate the validity of the construct scale, the following hypotheses were tested: (1) there is no mobility variation based on dog gender; (2) older dogs have reduced mobility; (3) dogs with pathology that may affect mobility have reduced mobility.
MATERIALS AND METHODS
The development of the questionnaire underwent sequential procedures. Ten initial questions were created by a veterinarian and a physiotherapist to assess simple and vital activities, such as eating, sleeping, and elimination habits (micturition and defecation), and more active abilities, including running, jumping and climbing stairs. Beyond the questions to characterize each dog (name, age, gender, breed, weight, vaccination, type of feeding), an additional question was made about the diagnosis of potential mobility-limitation conditions. Dogs with orthopaedic or neurological conditions formed the group "with pathology". Questions were then presented to an expert committee composed of 2 veterinarians, 2 physiotherapists and 1 dog owner to further evaluate grammar and language issues, individual value and meaning to the composite scale, as well as the utility of interpretation and understanding of the information determined from the scale. A final evaluation was then performed by application of the scale by 6 dog owners to detect any other imperfections.
One hundred and twenty three dog owners were invited to complete the questionnaire, face to face, after explaining the objective and procedures of the study and signing an informed consent declaration. Inclusion criteria were that no changes were made to the household environment. Data were excluded if the owners declared that they did not observe their dog's activity routines. No individual owner information was disclosed. This study was approved by the scientific commission and the board direction of the PhD program in veterinary sciences of the University of Porto, Portugal.
Statistical methods and Data Analysis
Psychometric methodology was used to analyse the scale. Internal consistency was evaluated through inter-item correlation methods (r) and Cronbach's Alpha (α). For the first analysis, an interitem correlation coefficient under 0.30 was considered to be weak, between 0.30 and 0.7 moderate, and over 0.7 as a strong correlation.
Factor analysis was used to verify the way items grouped themselves into different dimensions, setting 0.4 as an acceptable minimum for correlation between original variables and main components. The final scale score was calculated by summing all items followed by conversion to a percentage: [(score-minimum)/(maximum -minimum)
* 100]. Floor and ceiling effect was studied to understand if the extreme scores of the scale (lower and higher) were visible between the others. In case of the absence of the effect, it is positive for the content validity of this instrument and also for it responsiveness and reliability (TERWEE et al., 2007) .
Mann-Whitney test was applied to study the construct validity, comparing male with female scores, and scores of dogs with and without known conditions that may affect mobility. The Spearman's Correlation Coefficient was used to compare the scale scores with the dogs' ages, and Kruskal-Wallis test was applied to compare the scale scores between quartiles of dogs' ages.
All statistical analyses were tested as 2-tailed with α=0.05. Analyses were performed using SPSS version 19.0 for Windows (Chicago, IL).
RESULTS
During the review process, the expert committee made changes primarily related to syntax and text to apply to veterinary context. No changes were deemed necessary after the preliminary test so the questionnaire was considered to be adequate for use.
The final sample consisted of 123 ownerdog pairs, with 62 female (50.4%) and 61 male dogs. Fifty-eight dogs were mixed breed (47.2%) and Labrador retrievers (n=11; 8.9%), German shepherds (n=6; 4.9%), Poodles (n=5; 4.1%), Pinscher (n=4; 3.3%), Cocker Spaniel (n=4; 3.3%) and Golden retrievers (n=3; 2.4%) were the most represented pure breeds. Dogs weighed 1.2 to 52kg, with a mean of 19.34kg. The median age of dogs was 54.0 months (percentile 25: 36 months; percentile 75: 120 months). Initial exploratory data analysis, using bar graphs and frequency measures, resulted in the inversion of scores of items 1, 2, 7, 8, 9 and 10. None of the options had a frequency of zero and there was only one missing answer, for item 4.
Internal consistency
In order to validate the scale for its proposed objective, its internal consistency was analysed for the sum of all items. The Cronbach's alpha was 0.822. After analysing the individual item-total correlations and elimination of individual items from the scale, items 4 and 8 were removed because of weak total item correlation and an increased Cronbach's alpha after their elimination (Table 1) . After such eliminations, the final Cronbach's alpha was 0.854.
Factor analysis
The factor analysis allowed identification of a solution with one component explaining 50.8% of the total variance. Final solution was identified by the factor loads in the correlations matrix (over 0.4 for every item), with no need for elimination of any other item (factor loads between 0.541 for item 3 and 0.831 for item 2).
Floor or ceiling effect
Each of the eight items has five possible answers. The total score range was 0 to 32 points, with higher values indicating greater mobility of dogs. Ten dogs (8.1%) reached the maximum score and none had the minimum score. Thus, because these values are lower than 15% there was no floor or ceiling effect. (TERWEE et al., 2007) .
Construct validity and testing of hypotheses
Comparison of genders was not found to be statistically significant. There was a statistically significant difference between dog´s quartiles ages and the mobility scale score (P<0.001). Finally, the reported orthopaedic or neurological conditions, which were diagnosed by veterinary practitioners, were hip dysplasia (4; 3.25%) osteoarthritis (3; 2.44%), vertebral disc herniation (2; 1.63%), elbow dysplasia, spondylitis, amputation and limb dysmetria (each one with 1 case; 0.81%). A statistically significant difference (p<0.001) was reported in mobility score between dogs diagnosed with and without orthopaedic or neurologic conditions (Table 2) .
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DISCUSSION
Although clinical metrology has received relatively little attention in veterinary medicine, there are some dog owner questionnaires that compare scores either with some form of disease severity or surgical outcome, some of them having proved to correlate to veterinary assessment and force platforms data (HIELM-BJORKMAN et al., 2011; BROWN et al., 2013; CHRISTOPHER et al., 2013; WALTON et al., 2013) . As with the creation of the DMS, the main concern of these instruments is to focus on the domain studied. Questionnaires must be precise to evaluate the primary domain and ordinary use and with a clear grammar to prevent client misunderstanding (INNES & BARR, 1998; HUDSON et al., 2004; BOYD et al., 2007) .
The validity procedure removed two items from the DMS because they resulted in a total weaker item correlation, and did not contribute to the validation of mobility. A dog's reaction to food is not dependent only on mobility, but also on hunger or positive behavioural reinforcement, while position or changing of position during sleeping also did not have significant correlation to dog mobility. The item reduction resulted in a final scale with better internal consistency. The Cronbach's alpha of 0.854, considered by the literature as a strong value, represents good internal consistency (TERWEE et al., 2007) .
The construct validity of the DMS was supported by the testing of specific hypotheses concerning the measured concept, mobility. Although there were no differences between males and females, there may be differences between intact and neutered animals of both genders, to be confirmed in future studies. As expected, younger dogs had higher mobility values than older dogs (BROWN et al., 2010) , may be due to fewer neurological and orthopaedic conditions and behavioural differences related to youth (SIWAK et al., 2002) . The first important decline in mobility occurred in dogs over 55 months of age; a second decline, even greater, occurred in dogs older than 120 months of age. The presence of an orthopaedic/neurological condition also revealed to be a factor of decrease in the mobility of dogs. Similar decreases of mobility have been reported in other studies (POY et al., 2000; MARSOLAIS et al., 2003; COOK, 2010; MARSH et al., 2010; RAGETLY et al., 2010; SANCHEZ-BUSTINDUY et al., 2010; ) . The absence of floor and ceiling effects on this DMS suggests favourable sensitivity of this scale for evaluation of additional validity studies (INNES & BARR, 1998; TERWEE et al., 2007) .
The DMS, developed in this study is an easy and quick way to obtain useful information, has the added advantage that it does not require owners to have trained evaluation skills and may be valuable to assess dogs with early medical conditions.
Suggestions for future studies include exploration of the responsiveness of the DMS to treatments for mobility disorders, further evaluation of its reproducibility, additional validation, and comparison with other qualitative methods of assessing mobility, such as tracking movement with GPS technology (criterion validity).
In conclusion, the Dog Mobility Scale evaluated in this study demonstrated good psychometric properties and may be a clinically useful and quick instrument to assess mobility in dogs. Table 1 -Dog mobility scale internal consistency. 
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